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<&m 2 0 0 3 - 3 9 6 8 0 7 ^- V \ 1/E 

itmm i ] 

m*EM-*f)\s 3 v > * * v V-M t Jttfi! L T , KttisK-e W^^1t75*|6]_t L ^St^M+K ^ 3 -> 
[111*312] 

pH 6.0, 25°C, 5 WfflO&Mm&tZ 3*^X90 %W±> 17B#^OMatCioV^T70 %£Jl±<7> 

1 iBft^efcggM-F* 3y^ + y ^--fe'o 

[»#JS3] 

ff ;u n v > * * -> ? ■- -t: <h JtJR L X , Mmtit?Wn> a v > * RjS14j&*[pj± 
L 2 iem<7)ei^M-»f^ n v ^ * * v -tf o 

5 ] 

TfE<7)afb^etn4S * m-t & Rmm-iffr 3 -> > * # v 0 

(a) ffcJB : 1 ^e;K7)Hf ^3 ->> £#0^55-1$? U 1 t^/y -»xd ( 1 tw^r 

( b ) SigpH I 6. 5#ifi 

( c ) ^/epHIEH : 6.0-11.0 

( d ) IISS : 6or 

(e) afcgcSBtt I SOrftiS ( P H7.5) 

(f) pH6.0-CO£5£& : 25t\ pH6.0, 58#P^-C90 XJSL±, 25*C, 17NfWC70 XJA±©5* 

(g) ^T-fi I &43,000 (SDS-PAGE) 

(h) Km ii : -*fn>u y>i;ttL 5.9 mM (pH6.5) 

JSLTW (a) , (b) Xtt (c) <£>E£^SHf >W3 y--tf 0 

(a) i-e|{s*L4 7 5 /i^ij^^^^ies 

(b) S£?y#-^-i -e^£*i&T5 y^es^ijuiJv^T, nL<i±ii«7 5yi^, 

(c ) @E^iJ#-t 1 -C*$ir*T 5 /$ie?iJt80%J^±O*B|5]tt£^1-7 5 / MyU^'b ft 
t). *f fox's >**i,y-4fm&i&-tZ>M&% 
ImMM. 7 ] 

WTO (a) , (b) Xf± (c) ©Sc^lf Jl/ n y > t ^ v ^--t*^ 3 - Kt 4 f ^ n -> 

(a) @E?iJ#-S§-l t?$$fi4 7 5 /^SE?iJ^<bft£S6« 

(b) ge^ij^l tS$^7^ /KE99»:i5V»T, HUiillWT?/!^ 
(c ) ie^iJl=# l-C*Sft475 /&E?iJfc80%J£Jl±tf>ffipj|1££^-r7 5 /BMB^fcfc 

tt*S 7 ie«<7)-«f ;u 3 v > * * > ^--trif ? ? - D N A icjf A L tz Z t £#gfc 

t^Mi#:DNAo 
[W*«9] 

im^m 1 01 
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#SS 2 0 0 3 -3 9 6 8 0 7 ^- v : 1/ 

[0 0 0 1 ] 
[ 0 0 0 2 ] 

(JTffF^M 1 #HB) , > KO*-.-K^JR (#!^M2#BB) , ya-K^t^ 

(*MfcfclR3#!!B) , y-xn/s^^-jg (#St^:K4#BS) *©»«ct: J: »3&j£Sn 
Z>Z.k.i)*tobtiX^Z> 0 LfrLfrtfb, MifcvyffiT friJ 'J ffllj (pH7.5~8.0) 

[0 0 0 3] 
[0 0 0 4 ] 

1 ] #H!IIB54-52789-*£# 
[HBriK2] »flilB56-92790-3-&# 
[#^«3] #IUBS60-43379^$fI 
[#^f 4] ^ra¥2-265478#&« 
[#^tt5] #H¥l0-355482-^^# 
[I^Ml] J. Biochem. ,89,599(1981) 
[l&^O^^] 

[0 0 0 5] 

<7) |p]_h L £-*f ;i/ 3 > > :* * v -fc' =Sr^f ^-tt:*,-?>c 
[0 0 0 6] 

[0 0 0 7] 
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2/ 



(2) pH 6.0> 25°C, 50#^OM3f£^*;v>T9O %J^Jh, 17V$m<7>&MmiiZis v^T70 % 

(3) teiic^ei^iy-ff "^r? v>^-^v^--tr 0 

( 5 ) TtZnmtmWi.nZ^-t %>?k^:m*f' )\s n v > -> r--tf 0 

(a) fFffl : 1 ^^O+T^n v^^jtjnTK^L^ 1 t)V<DW ^yRlfl *)V<7>*)\<AT 

( b ) MiipH : 6. 5tti£ 

( c ) ^pHiaH : 6.0-11.0 

( d ) ^mum : 6o°c 

( e ) m&fc\$. : 50t:#fi (pH7.5) 

(f ) pH6.0-CO^^ : 251C, pH6.0, 5Bff^^-90 %&±, 25°C, 17B#fSm0 %JiU:C0$e 

(g) ^T-Sl ^43,000 (SDS-PAGE) 

(h) Km II I +P;un->>H*J- L 5.9 raM (pH6.5) 

(6) JilT<7> (a) , (b) Xit (c) ^If;^y>*^ry^t* 0 

(a) se?o#-^ i -e^zti&T ^ /mge?ij^£>&£M6K 

(b) BE?y#-f- 1 -ef?$n&y 5 ;m®im\zte^x, HL(i±Sfi^7^f»*, 

( c ) SE^ij#-f- 1 t-s^S7 5 y^@e^ijt80%y.Jicoffii5)tt^^i-T 5 y mie^ijT!)^^ 

(7) flTO (a) , (b) Xfi (c) OBfc^M+F^ n v > * ^ v ^--tf£ a - K1"£ -f" 
;w n -> > * * -> -tfitfsT-o 

(a) B£^iJ#-^l t^?ti^7 5 /»E?iJ*»?>**Sajt 

(b) BE^ij#-t i -c^sn&r 5 ymis^j^jsv^r, HL<utio7 5y^*, 

( c ) 1 T'^H475 ^BIBEy!lt80%^±Offi|HH4*^-t-T 5 /^W^^ 

(8) Jig (7) iE«W^n v^--tfitf5^^^^ *-DNAlC}$ XLfc: i: 

(9) £S (8) E*««l*!ft^.fltDNA«:*tf^K<E»#X»±^K#A#o 

do) jus (9) um<Dj&nm&fcximnmxfc*igmztg%L. «*ft^f>t>3 

[0 0 0 81 
[0 0 0 9] 

$5fflOt> a v > * + v ^•-•fe'ti, -9-*;!/ a v s Or * > ^--tf £ a - K1"& jff5^-£5jc 

>**v*-- -Sitter (^^¥5-115281#&#ie«c) »t*ff4ii#-ei4o 
[0 0 1 01 

tb!E#2 004-303 1302 



mm 2 0 0 3 -3 9 6 8 0 7 ^- V : 3/ 

^ X^fi^-if ;i/ n -> > * * ^- Hf itfST-^ ^tr +H ' )V u^ yjr^i/ V- -tff§Jl7°7 X 5 K 
(pSOMl) (#^¥5-115281-^^IB«)tC, A>f Kn + yj|/7 5>, 3&5&'^<7>fb^#l 

[0 0 1 1 ] 
[0012] 

£<7>«fc ? fcLTWfcft7fcfl^Oii&*Jftx.#DNA*Jflv»-t\ ®lxJ2\ *Ji&MK12, gf$ 
L < tt^C»WDH5 a , ^»mjM109(3|C#«rtt»), XLl-Blue (STRATAGENEttM) 

x x l > » * ^ $ a $ n tz -r ^ 3 v > * * v r- nmtt * mt-t & ®.& 

[0013] 
[0014] 

«o Z\<Dm. 0lPTG^Oi§«JfC£?35tJDL-r*> iv> 0 i^tint, ^--^-h 

KN+ (7vytA77^7y7?±l) m ^^ffll"^ - <h 7> ? -C § £ 0 ^V^"C% nn^-tf? 

[0 0 15] 

, — |fcHov>TpH6.0OMES y V r -Xffi M±.\Z3& ^X— B&4Mi"£ 0 7 4 )l> 

9 -*&MZ~£fz&, f^n-yy, s<)Vjr* v^--fc\ Toos&L^-T 5 7 T kf 'J > £ 
^•tf500mMTris-HCl^--y 7 r - (pH7. 7) US Lm&<D5&&m&Wtmir & 0 S^l«t:^^ 
T|B]v#tf£ (llLlOOmM MES^-y 7r- pH6.5) IC^U ffeOfM^ift^o 
[0 0 16] 

±|B^o<7)-7 4 ^ * - Tf£ttJ ^ £ HS L , P^KM1£?>&£ 3tr^-£ \£y ? 7 -y 7° 

£t#& 0 -€-«o^*?K#_hflt^*f L, pH6.0M:3f£o?S#f£i*L pH6.5-CO^;U3 -> > fcifr-*- 

+ -> z. t tfX # o 

[0 0 17] 

-tK^*0 7a, u ymi&m~i3 »; ^a, iiv^y^A, is^t^2^. «ii2t^ 

[0 0 18] 

, 30-42X:. »S L< (i37 0 CBum-C6 ~24B#^, ii^a^aiSP^Sg, 

tBIE#2 004-3031302 



ftffi 2 0 0 3 - 3 9 6 8 0 7 ^- V '. 4/ 

*fi:J:»)^It5«iLv> 0 mmfcTfe. tmm®} £ *) ik^M*f ^ =i -> > * * ~> ? 
[0019] 

zmm-tzmt:. h'j h ^x-ioo^o^MM4^j^ffl^-c®#^^^^aai-t-^>^^ 

- ' ( Z X -V) ; . -ffi frh & ^ M )V n v > ;t * > ^ - -tf ' * f* ?X 1" & <F> tfft t L v > 0 
[0 0 2 0] 

[0 0 2 1 ] 

mmmm 

1) 0.2M +P^n->>, lOOmM Tris-HCl, 2 mM KC1, 0. 05% Tr i ton-XlOO pH7. 7 

2) 80U/ml P0Di£$ 

3) 0.2% phenol few 

4) 0. 2% 4-7 5 S T>^f- 'J >t§»K 

5) 0.3% sds mm 

6) 20mM Tris-HCl, ImM KC1, 0.2%BSApH7.7 (SI*#f^Q 

1) 5ml 

2) 1ml 

3) 2ml 

4) 1ml 
[0 0 2 2 ] 

m^t , &T<7) Ltlf o fc 0 

1 ) T&teiMJciK 0. 95 ml £ 37°C , 5^7H^^->3>n o 

2) B£« (0.04U/ml-~0.16U/mnr^#«-ep^) 0.05 ml *mmm&-f & o 

3) 37°C iz £> v » r 1053^ fcfc £ & 0 

4) io^r^^Rjsm> ±ibo.3% sds ?#^^M^-r^o 

5) 25rMT105>RI!MtlL 495 nm<7)i^7lc;Jt^i B Jj^-t*o (ODsample) 

7?>*tet±, mmm^^m^z 0.3% sds ^^^^-r^- t^ioTiij^i-^ 0 o 

D blank) 

U/m 1 = (ODsample- O Dblank) X0.95 
[0 0 2 3 ] 

[^0!f] 
[0 0 2 4 ] 

1 

li^&x.fl^'?* < KDNA (pSOMl) (D^Zti&jzmME.coli JM109(pS0Ml) (FERM BP 
-3604) £LBi£«i (DIFCOtt^) Ct^iL, L f^Ift^ £>QIAGEN(QIAG 

ENM)£^ffl LtMi#:y7^ 5 KpSOMl^ffi, ffi§£L£o ?#<b;K7^7A< K 

mH#2 004-3031302 
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{±, #100 ,u g-C*ofwo 
10 0 2 5] 

t#»btlfc7°7X 5 K£fc £KN*5iS> ttSffly?^- (BeyiJ*-^-3SCK4) £ffiv>T^ 
7-/n- >PCR^tf o/Co MWt:(±, :tl^^7^7-i:t7>#> ^J^O. 075mMT 
-CEx-taq (^MttM) fcffiJB U pSOMHC** L TPCRflJ«iK(D**T o fc„ 

RI&#*T&, tt* «r3E*<0*X$nfc-«ffl/3 -> -> ^--IfjlfET-iilgBfM-^BaiBHI 

TkXf Spe IUT«BI**46aiL^, *^JtpS0Ml<7>Bam HI&<7 Spe Iffiitto<D'<9 9 - 

Hr-va >&7f&. R'JCiR«r3>tf7 t >' hHi E.coli JIH09(JK#«?1±I*)"C»K 

cfcv^tN f(7)tI1$7'f 77 'J -£7^ k?-> V >50^ g/ml TY^-g"tr*^flli7'P- h 

2ftOTY^^^lfe (7>fcfv'J >50// g/mk ImM IPTG£#tr) KTffcSU -fi«, 37T: 

[0 0 2 6] 

$£^L£7 -r rt^-eD— tl^^T, pH6. OOlOOmM MES^ <'7 7 7-^1^,-*^ 

500mM Tris-HCl (flJ*«llltt«) , pH7. 7, 0. 2mM Toosd^tft^ 
WS&Brk 0. 16mM 4-7 5 7 T^kf'j > (3Cmffcj£ttM)&On0U/ml P0D(* y 3-t >*± 

[0 0 2 7] 

^-ft07-oH-i:o^t, 0.12 mM f>3yy(f^tt|il), lOOmM MES ( 
ratfb^W^Sflf) , 0.2mM Toos(ROffc3M9F*fijrfh lOU/ml P0D(* y 3 -v J'ttSO&tK 
.16mM 4-7? 77>fe>J >(IMS?iI)( pH6. 5)t*S fe*7fcit«±-ei&feR(&*je»r 

SiRL^ft(Cov>T2ml TY^f* (50// g/ml T > fcT v 'J > , ImM IPTG&^tf ) Ct^f 
*ffofc 0 18~24l$ffl<aig*0&, jt^SlH-C®#:^^BL-C20mM Tr is-HCl (pH8. 0) , 1 
mMKCl, pH7.7Kfi&LTj@#}£flfc#£fTV^ &<isfr& (12000r.p.m. , 3^W) fcfroTt: 
o »fcftfcflM*±,#«:, pH 7.7^T^a f pH6.5^TT'fS14?fliJ^L> pH6. 5T-C©tt**pH 
7.7T-CO|tH3Sv»Sellfls:«:a^Lfco 

■&^-C\ pH6.5-CCOS)S^v^(7)^±vt<7)> S5*tt«-CO^tt4:MLfco lOOmM 
MES, pH6.0 0.9mlK*tU l#j|0. lml £tf5s#n LT25tk 15B#^^S^^fo tz 0 
7f£> mmm. lml£200mM Tris-HCl (pH7. 7) , ImM KC1 RZfO. 2%BSA0. 9ml -ClOfiSKlfrilK L 

±iB<Oi»f^twJ: l), pH6.5t?OjRJ!t.1±7& t J6l±L, ^^1tt|6llLtv^:tIif * 
«L/: 0 ±IE'^^#oei:^$n^^^n->>^^^^-^itf57-^^i-^7°7 7> 5 K 
£pS0M3£ifr£ Lfc„ 75X5 KpS0M3fi, iilf^AitlM^i^^r #1^^^ 
f£-b y 9 — tCFERM BP-8370t LTfFl£S titv^ 0 

$75X 5 K75 ? rr- KLtv^f ;i/3y>t^y y — -tr OiaigSE^iJ £;CEQ2000DNASequen 
cing System y 9 v > n - /i,* -?±^) v^T^ L tz t Z. (SE^JS^ 2 KfEffc) 
> ^HWO-f^a v^^-^r->^--t*{±, 61#gO^;u^ 5 >m5^75 ?, J v>5^^> 241 

JliCM^tLtv^Ct^^ofco (SE?iJ#-^l t3|E«) 

mBE#2 004-3031302 
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[0 0 2 8] 

15*01 2 

±|£0 i^CL T# tLfc&&*r/i> a •> > * * v -tfitfS^f-^-g-tf^Jjiffi (E. col i) JM 
109 (pS0M3) £, 50/i g/m 1 T > t: > >J > £-^tr T Y^Jtfe (1%/* * h - h 'J T 9 h > , 
0.5%^'?h-'f-^hx^^h7^h, 0.5%NaCl, pH7.5) 100ml -C16B#lfflig 5 
*S*Lfc&, R«t~«KL7t lLOTYifit (IL, ImM IPTG£#fr) KlOml&ftLfco 
E«5&120r.p.in. , 37°ClZ-cmom$i%mLtz 0 
[0 0 2 9] 

- Xfy^l (iftWl) - - - - -- 

«*^7t, *§«?£l LtC**L"CiS^«*ft4:tTori»flt***L, 50ml<7>20mMTris 
-HC1, 50mM EDTA, pH8. OXffii$.<Dmffi*ft^ fc c -?-<7>«J: -) LX%h fltzMWMmWL\ZM 

[0 0 3 0] 

±IH-et# <b *LfcJfi**50ml LT20%O^mT -7 A £}JDx T l??c fto 

o !K^cztR^50nM KC1, 20mM Tris-HCl&O^mM EDTA^jgMffifcKiJtjg L fc„ 

[0 0 3 1 ] 

^r^3 (DEAE- h 3/"?— ;V ^t^^nvh) 

DEAE-h3/-?-;w (T0S0f±M) 300ml^^JK L*:# 9 A K±iBfflBN!t 600m 
lOlOOmM KC1, 20mM Tris-HCl, 2mM EDTA, pH8. 0"C#fcf#- L fz&^ 150mM KC1, 20mM Tris-HCl 
, 2mM EDTA,pH8.0-e»tH*tfofco »ffi»7^, »»Jft«Dftv>Ha-fciaJ|XU fttiK 150m 
M KC1, 2mM EDTA £ "a" tf 50mM 1 J 7 r -pH7. 5tCT^W£fif o fc e 

[0 0 3 2 ] 

7^4 (-t7rf'7^^G-75 y^^ii^a) 
150mM KCl&tf 2mM EDTA £r la" t? 50mM 'J >Wt;*y 7 r -pH7. y 7 r 7 4 XLtz-k7 

% fi£l5ml * -f" * - v L X Y )l> M £ ft o 0 # <b ft *ft £l&$ <7>0D280nm& 0 O ® ft li 

, #&25U-c*ofc 0 &btifz*f>\/^ s s>** ->^--Kfoaft^fi<;ttK{±x TI50ii«9 -e*> 

o 

[0 0 3 3 ] 

H»J3 
pH^5Et4 

50mM MES-NaOH (pH 5.5, 6.0, 6.5) 

50mM>; >^7V;Pv<7A/s -> -7 r-(pH 6.5. 7.0, 7.5, 8.0) 
50mM Tris-HCl ^7 7?-(pH 8.0, 8.5, 9.0) 
50mM CHES-NaOH/* y 7 r - (pH 9. 0, 9. 5, 10. 0) 
50mM CAPS-Na0H(pH 10.0, 10.5, 11.0) 

<D&s*v 7 r - * K T25°C T5Bf P^^^ M L #**«>5SH¥i&te* fJJS L fc*tr*, 

HI 1 HTF'fii *9 X$>-o ti 0 Hi J:f), ^TEpHfSHfi, pH 6.0-11. Ofabofco 

[0 0 3 4 ] 
MitpH 

50mM MES-NaOH (pH 5.5, 6.0, 6.5) 

50mM'; I'M* ] ) 7 7 -(pH 6.5, 7.0, 7.5, 8.0) 

50mM Tris-HCl /<7 7 7- (pH 8.0, 8.5, 9.0) 

50mM CHES-NaOH^ - y 7 7 - (pH 9. 0, 9. 5, 10. 0) 

<D&/*y rr-cp^TlOOmM *f)V^i 0.2mM Toos , 0. 16mM 4-7? /7>ffc" 'J >S 

tnou/ml /*-**v^-^TT~KJ£$-tf*:t !H2 (C/j^i-M^ -e^oTto HI 2 «£ I) 

lOOmM Tris-HCl (pH7. 7) TT'lOOmM^f^ n -> > k#jftfl£-CR(&$*fc|S*, H 3 

ffilHf 2 004-3031302 
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50mM >) >m* <) V l*mmwL (pH7.5) ^ffiv*. ^-SJgT-lO^^ML/iJt 
Kmlil 

, pH6.5, 7.0"Cfi50mM MES/n'-v Vr- f pH7. 7Ki3 v»TI4Tris-HCl'<7 7 r - L> 
Hfe^Jt LTO. 2mM Toos, 0.16 mM 4-7 5 ST>*\iV >,.10U/ml * * v V- -tfCR 

# P HT-OKm1i(i, 5.9 mM (pH6.5), 3.8 mM (pH7.0), 3.9 mM (pH7.7)T-*o 

fco 

[0 0 3 5 ] 

HMffl 4 

if^MS^ejc^S+P'^ n v > * * v -tf #1. 2U/ml &pH6. 5TT*5^ MWf^ 3y>i3 
7 0 C<7)S:)S^tfo^ 0 SJ£?£<7>M(4, 50mM MES, 60mM NaCK 0. 2mM Toos, 0. 16mM 4-7 
5yr>f-tf'J>, 20U/ml i/V-Ht Ltza -eoM^IH 5 iZjjk Ltz Q EI 5 O 

a»K 5fcasa-9*^3">^5t-*->^--tf»i, pH6.5Tt?^£M£Jt«5^T*L<&#fcKti> 

[0 0 3 6] 

^mm 5 

if 4ia^^If^ 3'»t**> -tf £ lOOmM MES(pH6. 0) T-C25°C K Xl7mffl1&m: 
LtztZZ, feS&OBHfi&teU:, »*ffl**13.6%-C*o titolztt U et^Mfi, 72.8% 

[0 0 3 7] 

[H 1 ] *HiKtIf ^ ^ y > 1 4r y f -t'O^ p H ^ ^ t @„ 
[H.2] ^l&Wefc^M-f ;l/3v>* + ->^--t*OM3gp H£^1"Hlo 

[03] ^n^^^a-^f^ a v y * * -> -tf^Miiss^^i-dio 

[H 4 ] *$&9j3fcM , f>i' 3->^ty -fc*(0|s?L^^14^^i-|g| o 

[15] ^f&Bfl&M-f ^ =f v >- * * v ^- -tf ^S-f 3->yt^yr— If© 
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SEQUENCE LISTING 
<110> KIKKOMAN CORPORATION 

<120> AN ENGINEER-TYPE SARCOSINE OXIDASE, AN ENGINEER-TYPE 
SARCOSINE OXIDASE GENE, A RECOMBINANT DNA AND A PROCESS 
FOR PRODUCING AN ENGINEER-TYPE SARCOSINE OXIDASE 
<130> P2332 
<160> 4 
<210> 1 
<211> 387 
<212> PRT 

<213> Artificial Sequence 
<400> 1 



Met 


Ser Thr 


His Phe Asp 


Val 


He 


Val Val 


Gly 


Ala 


Gly 


Ser 


Met 


1 




5 






10 










15 


Gly 


Met Ala 


Ala Gly Tyr 


Tyr 


Leu 


Ala Lys 


Gin 


Gly 


Val 


Lys 


Thr 






20 






25 










30 


Leu 


Leu Val 


Asp Ala Phe 


Asp 


Pro 


Pro His 


Thr 


Glu 


Gly 


Ser 


His 






35 






40 










45 


His 


Gly Asp 


Thr Arg He 


He 


Arg 


His Ala 


Tyr 


Gly 


Glu 


Gly 


Arg 






50 






55 










60 


Glu 


Tyr Val 


Pro Phe Ala 


Leu 


Arg 


Ala Gin 


Glu 


Leu 


Trp 


Tyr 


Glu 






65 






70 










75 


Leu 


Glu Asn 


Glu Thr His 


Asn 


Lys 


He Phe 


Thr 


Lys 


Thr 


Gly 


Val 






80 






85 










90 


Leu 


Val Phe 


Gly Pro Lys 


Gly 


Glu 


Ser Asp 


Phe 


Val 


Ala 


Glu 


Thr 






95 






100 








105 


Met 


Glu Ala 


Ala Ala Glu 


His 


Ser 


Leu Thr 


Val 


Asp 


Leu 


Leu 


Glu 






110 






115 










120 


Gly 


Asp Glu 


He Asn Thr 


Arg 


Trp 


Pro Gly 


He 


Thr 


Val 


Pro 


Glu 






125 






130 










135 


Asn 


Tyr Asn 


Ala lie Phe 


Glu 


Pro 


Asn Ser 


Gly 


Val 


Leu 


Phe 


Ser 






140 






145 










150 


Glu 


Asn Cys 


lie Arg Ser 


Tyr 


Arg 


Glu Leu 


Ala 


Val 


Ala 


Lys 


Gly 






155 






160 










165 


Ala 


Lys He 


Leu Thr Tyr 


Thr 


Arg 


Val Glu 


Asp 


Phe 


Glu 


Val 


Ser 






170 






175 










180 


Gin 


Asp Gin 


Val Lys He 


Gin 


Thr 


Ala Asn 


Gly 


Ser 


Tyr 


Thr 


Ala 






185 






190 










195 


Asp 


Lys Leu 


He Val Ser 


Met 


Gly 


Ala Trp 


Asn 


Ser 


Lys 


Leu 


Leu 






200 






205 










210 


Ser 


Lys Leu 


Asn Leu Asp 


He 


Pro 


Leu Gin 


Pro 


Tyr 


Arg 


Gin 


Val 






215 






220 










225 


Val 


Gly Phe 


Phe Asp Ser 


Asn 


Glu 


Ala Lys 


Tyr 


Ser 


Asn 


Asp 


Val 






230 






235 










240 


Asp 


Tyr Pro 


Ala Phe Met 


Val 


Glu 


Val Pro 


Lys 


Gly 


He 


Tyr 


Tyr 






245 






250 










255 


Gly 


Phe Pro 


Ser Phe Gly 


Gly 


Cys 


Gly Leu 


Lys 


He 


Gly 


His 


His 






260 






265 










270 


Thr 


Tyr Gly 


Gin Gin He 


Asp 


Pro 


Asp Thr 


He 


Asn 


Arg 


Glu 


Phe 
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275 






280 








285 


Gly 


Ala 


Tyr 


Gin 


Glu 


Asp 


Glu 


Ser Asn Leu 


Arg Asp 


Phe 


Leu 


Glu 










290 






295 








300 


Lys 


Tyr 


Met 


Pro 


Glu 


Ala 


Asn 


Gly Glu Leu 


Lys Arg 


Gly 


Ala 


Val 










305 






310 








315 


Cys 


Met 


Tyr 


Thr 


Lys 


Thr 


Pro 


Asp Glu His 


Phe Val 


He 


Asp 


Thr 










320 






325 








330 


His 


Pro 


Glu 


His 


Ser 


Asn 


Val 


Phe Val Ala 


Ala Gly 


Phe 


Ser 


Gly 








- 


335 






340 








345 


His 


Gly 


Phe 


Lys 


Phe 


Ser 


Ser 


Val Val Gly 


Glu Val 


Leu 


Ser 


Gin 










350 






355 








360 


Leu 


Ala 


Thr 


Thr 


Gly 


Lys 


Thr 


Glu His Asp 


He Ser 


He 


Phe 


Ser 










365 






370 








375 


He 


Asn 


Arg 


Pro 


Ala 


Leu 


Lys 


Gin Lys Thr 


Thr He 
















380 






385 


387 









<210> 2 
<211> 1164 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

atgagtacac attttgatgt gattgttgtt ggagcaggat caatgggaat ggctgcaggg 60 
tactatttag caaaacaagg agtcaaaaca ttattggtgg atgcattcga tccgccgcat 120 
acagaaggaa gccatcacgg tgatactcgc attatccgcc atgcttacgg tgaaggaaga 180 
gaatatgttc catttgcact aagagcacaa gaattatggt atgaacttga aaatgaaaca 240 
cacaataaga tttttacaaa aacaggcgtt ctagtttttg gtccgaaagg tgaatccgat 300 
ttcgttgccg aaacaatgga ggcagctgca gaacattcat tgatcgtgga tttacttgag 360 
ggtgatgaaa tcaatacgcg ctggcccggc ataacggttc ctgaaaacta taatgcaatt 420 
tttgaaccaa attcaggcgt attgttcagt gagaattgta ttcgttcata ccgtgagctg 480 
gctgtagcaa aaggagcaaa aattttaaca tatactcgtg ttgaggattt tgaagtttct 540 
caagaccaag ttaaaatcca aacggcaaat ggatcgtaca cagctgataa attaatcgta 600 
agtatgggtg cttggaatag taaactactt tctaaattaa atcttgacat cccattacag 660 
ccataccgcc aagttgtagg attttttgat tctaatgaag caaagtacag caatgatgtg 720 
gattatccag cattcatggt agaagtacca aaaggtattt attacggatt cccaagcttc 780 
ggtggctgcg gtttgaaaat agggtatcat acgtatggtc aacaaatcga ccctgatacg 840 
attaaccgtg aatttggtgc ttatcaagag gatgaaagta atcttcgcga tttcttggaa 900 
aaatatatgc cagaagcaaa tggcgagtta aaacgaggcg cagcttgtat gtacacgaaa 960 
acaccagatg aacatttcgt gattgatact catccagaac attccaatgt tttcgtagca 1020 
gctggtttct ctggacacgg ctttaaattt tcaagtgtag tcggtgaagt gttaagtcaa 1080 
ttagcgacaa caggtaaaac agaacatgat atttcaattt tctcaataaa tcgtcctgct 1140 
ttaaaacaga aaacaacgat ttaa 1164 



<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

gtaccggatc cgctagcttt ac 22 
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<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

cgacggccag agatctacta g 21 
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